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O ( 57 ) Abstract: A micelle-containing organic polymer which in the X-ray diffraction pattern, has at least one peak whose at least 
i-H one combination of diffraction angle (2 0 ) and lattice face spacing (d) satisfy the following formula (1) and wherein d is at least 
^5 one value within the range of 0.8 to 150 nm. 2 9 =2 sin'( A /2d) (1) (wherein A represents the wavelength (nm) of Ka 1 of 
O characteristic X-ray). Further, there is provided an organic polymer porous material or porous carbon material whose total volume 

Oof pores corresponding to diameters falling within ±40% of pore diameter Dmax exhibiting the maximum peak in the pore diameter 
distribution curve is 50% by volume o? more based on the total pore volume. 
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<BIe]£NI« (2 0) fct&^ffiWHS (d) <»>pt£< t h im* s TIBO|i^ (1) 
^iSU dfiO. 8 nrntlJ: 1 5 0 nm^TO^fflrt© 1 oy±©ffiffc5 5 

2 0 = 2 s in -1 U/2 d) ( l) 

Uti$M4X$|<£>K a 1 £>2£fi (nm) fc^-fo ) 
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1. 5~1 0 nm©ftW-^»^t5 W©^ V^-7^if ^ 
#l;ik£#58¥8 - 6 7 5 7 8^#, 2000-1710 2^#) „ 

15 J £V^5#5fcT?fc5o 

3=?c, SBA-1 5 ^W^S^y *fO^ y*K— 7X&fc%mm.b 

y y^-^^ftSr^^k i*t5i #IM<Z>y y^-7^*5t^^ 

20 1 21, 2 0 0 2#7^3&?T) o 

ua>u ttr#^y y^-v^mmt, mm^h^\^mxmmw.^<D^n 
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10 ^O^^t°— ?<D\B\$Tft& (2 0) £&^®Pr9PB (d) <D^&<£t>im 

^TIB^P^ (1) &?iJ5:U dteO. 8nmg±150nmTO»© 

2 0 = 2 s in" 1 U/2 d) (1) 
(^fttttXii©Ka lO^S (nm) ^"To ) 

# y -^-#?L#:o§gi£2f& ; feme ±|S ^ -fe/^^f^^ y ^r-^m^ £ 

25 uTK^m^m^-r^ 0 
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Ay^tfea^VN5JSaSr5pJffi^t>©T?*>5. /J^SkaSOSferi, i~i5 0n 

£ (2 0) itt, #ia*Hl«tf©jB3fe*K©tka3ME«:^o y h Lfc^OTfc 

<Dle]#r*ift (2 0) fcte^HBIBRi (d) <D'pt£< t lm^gl^aS: (1) 3r$!tfS: 
IS^^bT^MWl^S-t-S^VNpr te^SHPg (d) #0. 8 nm 

T^-fe/H (micelle) i: IP-S5?SH4^J«>^^Sr^i"o 
25 j£rs*P»#JW- (B) #®Sffi^J (A) ftlfj&s^'fe^Sr^b/tKBft 

(i) ^mmtmfeX'Z zm&^i^ ^T(omwr*^^^m.n (Dm) srtEg-e 

#5. 
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ffimfezft^^^^^v^-vfe^wmm (ai) <Dm*-£&%o #5£bfc 

fe^-mmm (a 2) #»#y-r-#?L#:osM*©»^«k (12) 

10 (3)^<D^&T?^^/^^vN^a^y^-#?L^^^M (Dp) -^mtr 

©Sir/HIDS (Dm) T5£ (2) frb&titfrZ* 



(2) 

15 #&v^s % tS-?-Brapg (a) H:5*fc/HW£0>*Mllfc UTJBi^*r. idSt?#S„ 

^\t s mnwim^^x^t^aK fa^-mmm (a) ^TLH^o^^u-cffl 

(a) (nm) li, 0. 8^1 

So 

*^®5^tti^y-7- ©fe^ffi^HI (a) (nm) ^0. 8^mX 

25 /f^^yf^m «»^M^-r^^> ttnawfcttffl-rs*^ m 



(Dm) = (Dp) X (r 1) / (r 2) 



(2) 
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aaytt3»*s< xh^tK mwm*^~f 

International Table of Crystallograp 
h y, Vo 1 . A (D. R e i d e 1 , 1 9 8 7) \Z.WM&frX^Z> 0 



20 



^ m m & 




2 — d hexagonal p 6 mm 


HI 1 


cubic Ia3d 


m 2 


cubic Pm3n 


m 3 


3 - d hexagonal P6 3 /mmc 


m 4 



2-d hexagonal p 6 mmj SrT^c UTV^^-T-Sr&sSftjK:* Ufc 
25 ^Wf®0T?*)5o ^BrffiKfev^T, *HBWU3»5fraW«y^— Xttft*«r*U. 
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@2fi, *±/umi,<nMiL£Gm#y-?*-b&, xnmnkm.mk&, &m 
prcubic ia3dj &&&vx^zm**^mz.m\,itM%mmm-v 

urn*. -z^/^^KtemiLt^mtfy-r-kfr. xitmnk^mk^, &m 

|fcubic Pm3 Sr^fifc LTV^«^«r«5£«>K:* Ufc^WfSBI'e 
i^T3 — d hexagonal P6 3 /mmcJ ^^Ut^5i?*IS 

^m(o^/i^m^m^v k u-m, ^i^HrifffitsH*^ (a) as#y-^ 
15 ^fijy^Mnw^- (b) *x*5i?/i'£tf2/&bfc#i3££;frb 

tv^}fJ;<^ xHmUf'***- fm*5V*"C^ft< £ — ^t-^^fu 
r<D5^<?5loOb 0 -^(D|eliff^^ (2 0) £&^OTPS (d) iSgg«^ (1) 

20 S^tt^J (Al) , *^^-^B5Stt«I (A2) , (A3) 

^.wttMStt^j (a 4) &mmx%z> 0 

T~7>Tl>'$m?£'&M (Al) iLtli, (Ala) % 

Ks^^/UAUR^Ott (Alb) , Xfrttlst^AsftMBLXPttOlSL (Ale) % 

(Aid) 3feTJ«^y ^x^r;W^©I (Ale) ^ 

25 

ij/^yt&w©! (Aia) turn 7^!)^ 5^ 

/^^f^ ^rryyt, a-wi'Bi, y;-/^f©^if 8~ 
2 2 ©i&fpt l < »^«afpigi»» ^^(DMmmffiWt 4 v m> 
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^j&a^^/l^Rtf-fcOJfc (Alb) ^ LTIi % ^ ^7UT^=» — /K 'f^/VT 
/Va-;K 7 !J7 y /l/T/V^-/^ k<D^mWn 8 — 22 ©JJIflSJ^T^^ — ASSESS 
^■/ai^x/V^O^T/Wa— /H5ltB£^;*7Vl' ; ^^8 — 2 2©7^3^© 
10 T/W^l^^^f-^ K (£lTAOift) tt^P^J (#»|[1~2 0) 

^/^^^/^(D^^T/V-^/^a:— 7^7^^^^^/^ ; ^11^:8 ~ 2 2(D^J/^ 

y y — /vm^A-ft ^o^^^: 8 ~ 3 o o^fpJUSS^^^^/vogt^LJliKm 
^^^/w- ; ^^v, Kfty, ^-^^x-fe^#^^ic8~2 2<D^-i/^^f v 

^TEOtB&t) , tfU-V^-drlh^ K (^TPOil&t) , 1, 2-, 2, 

20 #*pu-r^J;v\ 

^/V^v^ ^-Mtm^L^CDm. (Al c) i: Ltlt mMWt 8 ~ 2 2 £>J§Mfi£ 
^/^VI^-O^^ (Aid) ittlt t^/^^y^/V'*^ K 
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Z.tlt><D&kVXttL* X/V&l/Mfabt£Z>T=-*>b (Ala) t?^Ufc^7 
y ^^rc ^ -TVK&tPe (Ale) £ UTte. 7 * y ;U7/^-/V!) ^Bfc^* 
5 77V1" ; /VAOf+iD^y >Wt='X7A'R&Z. tlb<DM&&tiz%X% 

Xf-^Rffifeteffl (A 2) LTlt !4l7^=!>^iS*fty#® 

^tt^J (A2a) RX^T^^mm^^^^fBmA (A 2 b) »S^ffi-C#S„ 
m4arV^=-!>A^M^^>'#®S'l4^J (A2a) fctTtt, t^f/^ 

7r7!I^MJ p^/v-T^^e— 7^ n54 h\ 7 7 V A* b V * fvVT^^E-— 7 

^e^A*^-^ (#7;v^;H©^l:tt0* U< ft l ~ l 8 ) ;9^VA- 

15 £ T/w^/i-S (^fPt l<lil~18) t Z^lrZT is*- ^A^f 

20 i^f,«z)l4iK7y*x^AMS^t57=tyt ITU TK^-r^-v, /n 

n^w^->- (#fl?u2> 7^i-r^ ituf-r^j-^ uss-f^x ^m-r^-^) s 

25 7^II*fty»tt^J (A 2 b) ittit 77yA-T^7n9-f 
h\ 7t7!J;W7^7*dWF, ±^/UT^^^ h^-^y^—hm^imT 
5: ;77!) f-J^T ^l/fnvJ h\ 7r7 y ;V^;VT ^ Is^wJ h\ 
i?7^U/U7^^ MryK7*— K 7!7y/V-7 0 nbVWT^>'T-fe7— hf©f 
2 i&T 5 ; 7 7 y /V^x^/l/7 ^^P7^ h\ 7 1 )!) A'^A'* ^/^T ^ 
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J^ly^-mm^M (A3) t ttli, AO#M#^^^#ffi^J (A3 
a) ^#ffiT/V = -/vM#-r^>-#®«tt^J (A3b) ^WttSo 
AOmm^^^^M (A3 a) tVXtes 2 -^/W-=¥ WV'T/V 
5 3 — /K Ff^T/V-^-;!/, ^W/KT^n— /K V J — /KrA' 3 — /W 

y^7/W=i-;Vf^it8~ 2 2 <7}g&fn£fcte^&fB<Dj«^T/V3— ;WAO 
(#*D^/^ 3 — 100) ;^77y >-^E OttJP^ (ttAP^E-A^ 10 — 
5 0 ^/P) s * W OttflP^ (#^)P^-/^ 10-50 > # y =^f~ 1/ 

x/^ya^.^ (^14 0 0~2 0 0 0) (D7 V ?S&.i?^*TA^$<0&M&L 8 
10 -2 2(D^fP^fc»^fqO^^^AO#*P^ ; xf^i/Jja-zK 

n^^ % ^t^y^T;vn- /k ^^^^y^y h— /w e^v^y *y h 

T/ u=i-/u<DAomwm (mw^^mi 0-120) b y ^n-A-yn^ 

15 ^/^fTl^-bEO (#^^1 0~5 0 ; e;V) PO (#*P^tl 0~5 

o^/v) v^^^HM^. y/nf ^ y* / ^rr i/- h e o#M (tt^P^A^: 

10 — 50 * AO , y A- tf * !7 — b E O (#^JP^/^fC 10—50 AO 

PO (#iP^|10~5 0^V) ^^AttM^O^ffiTA^ — 
^x^-TVi^AOttiP^ ; y/vtf^ 7r7 y A^— xA-EOttiP^ (ttAP^e- 
20 4HBfc 10 — 50 ^E-/W) , y ^A^ y 3i/KEO (ttiP^-A^ 10-50 *a0 P 

^ o (#*p^-^ io—5o *ao 7 ^yj^mum. vtv frfy ke o#ap 

#7 (#^P^e/^ 1 0 — 5 0 ^E-AO ^(D^tifiTA'^ — /vta^a^*— ^/^ao-W-Ap 
^ ; /-;V7x/-/VEO (tt^P^A-g&l 0 — 5 0 ^AO PO (ft-^ A-^ 1 0 

— 50^) y*n y t^Wx;- /weo#Ap^ (#iP^e/^io 
25 — 5 o *a0 , tf^ ^ y — a-ao e ottlJP^ (tt^P^A^: i o — 5 o ^e-aO ^ 

<DTA>*cJV7 at y — 7VAO#iP^ ; 7 ? V JV7 ^ ^E Ott^P^ (faiH^E-A^C 1 0 

-5 0^) > ^t7!)/>7^eo» {ttM^^Wi i o — 5 o ^e-aO m<o 

m^T/^^T ^ ^AOttAR^J ; t KD^f-^n fcVl^- W ^7 $ K<DEO# 
» (fl^P^E- A-3& 1 0-5 O^E-a0 > i^t Fo^i/xf;l/7!)!)^7 5 Ftf>E 
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omnm (tt^e/Hfc 1 o ~ 5 o ^/vO ^©^;^y|7 5 KAo#in«f^t 
#t7;v3-;n^ *>$f-mm&m (A3b) ^lt^ -^*^y*y i> 

Mtt^ffi^tt^J (A 4) £LTfi, T^Wttfffiffitti (A4a) . 

^^^mm^Lwmkwm (a 4 b) R^^yyv^mm'Bwm^M (a 4 c 

io ) ^aM£ji-ets 0 

7> ymmm&ftmm&M (A4a) ^u-ct* N ^rtt75ysi:*;^> 

a> 7 >7 v flsT ^ y rp i: o ^-^^7 y ^a^<dt/^^/^t ^ /^n 

^*^^Mtt#ffi^4#J (A4b) irbTte, ^^^4^T^=!>A 

20 >^<DT 5 K"<*W > ; 7 17 y A'&K Vv^^^^fr^Z^ 7^©7/V ;3 f-;>^t 

^>^/y >'MMtt#®^'l4^J ( A 4 c ) ^lt^ 01) X-tf x 2-17 V^v'/l' 

2 ^^-fe-^-t KD^xf/W^^D <b*b<5o 

25 ^b^HW&tt^J (A) TJ^^BE&tt^J (A 2) ^0*U<, 

$ e>^0£u< «i 4 ^7 y 7 Afii^j f t (A2a) -e&5 0 

SM^T^E-~!7-Mrefc5„ 
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(a) <z>&ffi* ttx * y -v- v h y y ^ ^ 5 f y -7- 

(B) lOOli^Lt, 0. 5$l±.ftft*\,<s $5>fc#tKttlOK 
5 ± % #lu»ft<l4 3 0^ *t>#*b<tt5 0#±-e*>?U *fci2 0 0^T 

10 t>jg#«rStt3o 

MM^mA. 1 9 9 8) HlflB«$tbTVN5c 

) o 

08*.^ 3-d hexagonal P 6 3/mm c . cubic Pm3n 
25 WSWbft* 

te, #II;U^ 2 — d hexagonal p 6 mm, cubic Ia3d| 
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xJ^Lame 1 1 a *L 1 m>&m? bfrZ> * 
#1) -7-^ b Jl y ^^^t5ti#y (B) tLttt, $H-P!5££*U 

5t©t?»^v^ 4&<om*sim.mm (bd, im^mi (B2) s.t^- 
5 ^-eiMtttrjii (bi) am \f^mm (bi-d > #y^*7vv- (b 

1-2) . jKU75 K (Bl-3) % T^y^W^^ (Bl-4) jtt^#y 

(bi-5) «s#tfe>^5o 
if=/mws (bi-d ^^tt^Tf^/^y^- (bi) <^is*fcfi 

io tr~/wey-^~- (bi) ibtfi, ^^/u^-fk^c* (bi-i) ^ ^^^v'S 
^nf~/wey-r— (b l - 2) x if^/^^^/v (b l - 3) \ if^/wn— *r 

;V (bl-4) N yf^JVfrYls (b 1-5) , T)V*rJV (y *) 7*y y I/— b ( 
bl-6) % # !J ff->7^ v^sms tr=^ ^ ^ w (bl-7) , # 
>viS**s;v%&^\?~;v*:;>^— (bl-8) > */i^g^rtf~/WE-y ( 
15 bl-9) , /^^yg^i^^ey^- (bl-10) , tKo^S^ 

^-tf^/^y-^- (bi-ii) * (bi-12) , 

uffl/7m^^=-^y^— (b 1-1 3) RU^<D^(D\f^7^J-^~- (b 
1-14) tfSJBv^frSo 

ir^/^bTK* (bi-i) am teflftfifci^/kEHtaK* (bi-ia) , 

20 IW^lf^/^bTK^I (b 1 - 1 b) RXfi3$^m V—fi'fcfcfeM (bl-lc) 

fflJftJU^^^iR'fb** (bl-la) i Ltft »2~5 0 (0£b<«: 
2~2 2) ©7^^» T/^^^^ffi-C^s 0!);t^ T'ot 0 

25 K9**^ ri-^^-fc^ 7 fill's ^y^v^ N 1, 4— <v^v?^^«s 

llB«*l^A'JSMb** (bl-lb) kUTJi, ^it5~5 0 (0£U<f* 
5-2 2) ©JM^=/HfcflS*#W4feffl-C£* 03*.Wf. l/tn^-Vy. ( 
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%&mvr~;v>mt7i<i% (bi-ic) turn mmms-so m^^<n 
8-22) (D^mm^^mtykmw^mx^. mz-fts a-*?- 

^7$*i/m%-%y?~^;^— (b 1 - 2) £ tTi4, x^^i/ii tf~/ws 

i^ttS^y^- («6~5 0 (jf*L<tt6~20) ) #«S«ffi*e*. 

tf-Ao^-Tvv (bl-3) £UTte N if-^b^xTfrl&G-.k&^irZ 
10 ^/v- (Kft4~5 0 (^KI16~20) ) 09*.tf* @£ 

ft* If— A\ If^/K/^V— K tT^ifelf^/K @§^tf-/K VTVtV?? 

K if^/W f^7tf-h, if^/wO^^x— K ^T;i/^7^V- h ( 

tf^/wn— ?vv< (b 1 - 4) £ ^—T/^-S-Z^-tZ tf^/i^-g-^ 

/T— «it3~5 0 (0£U<te6~2O) ) #*SttfflT?#, 0iJxJ^ If- 
A^^/Wt— 7VV\ If— /Wn^/Wc— 7VK t^/V^n tfA'X'-f^ \?=-7V-f 

20 ^vw^c— x/K if— /V2 — =^^;v^^-^;v^— 7VK if-;v7i-/^-f;K 
xf^x- 7VV N 3, 4-S?tKol, 2-t°7A 2-yb^-2' - If =■ 

25 lfx^h^ (bl-5) atlt »6~50Ot*=;^byWl 

T/V-^A- (^^) T^yv— h (b 1-6) £ Ltli> ^^Cl~5 0 (0* 
b<fil~2 0) ©7^/vS^ft5T;^/v (p<*) T^l/-M« 
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) T^y K ^-79*f 9 sfr it?) V-K 

tfV t^i/T^W'^SSrttS IfsA^;^- (bl-7) £LTte> fi* 
TO^F* (^TMwil&t) 100 — 10, 000 (^l<tt300~5, 

ooo) ©*y^s/T^i^v*Sr*i-* (^^) r^yi^-Wftitt, 

10 0S*.tf* tfcW^* QsJTMn £ft§-i~) 3 0 o <Dtf?y ^i/^y =r-,we/ 
(^^) 7^ U If l/y^P a-A' (Mn 5 0 0) ^/T^U^ 

— K ^ f O 1 0 *;V#J0tl T ? V hRTf? V V 

7/V3^EO3 0^#* (^) y h» s 3Mf bftSo 

15 (EATGPCife fc^PillJfe&ftStfy^V'i'&IJ^**^ 

jti/u^^V/^rt^^/^- (bl-8) i tti^ %;vi$*c%/;vmh 

20 yi^/7/^;v (7;^;H©^il:i~io) ^^tvk ^-v/v^ 

(7^S©»1~10) :t*7VK fvh^m, << * = 
yg % /f^a^/T/^V (7/^i©Hif 1~10) j^-tvK ^ ^ 

t-jv (7;^;H©^i~io) . S&»Xt^r.tbfeor/^y^«* (M 

25 -^-hy^Aat, ^y^^ift^) * T^#v±m&mm. w*.&. */^>v 

^/v^S^t^/^/^r— (bl-9) itm If— /H»HK tf~/H8i£®£ 
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tFP^>-3- y n^v^n fcVW^;v*yE 2- (;*^) 

yn^r^T$/-2, 2 — *?**f-;V=c? Is^fr-fcl/^fc, 2- T^Dn-f 
5 /V^S/ol*^;*/!^:^ 3- (^*) 7^!)oW^-2-tKn^ 
7°in/^^^/V*^ N 2- (^^) V JVT 5 K— 

^l&S.tF 3 — (^£0 7^1)^7^; K-2-t Kn^f^o/^^yilf^ 
fc^/HSfcm^LTte, ±fBOf=/«^^^ST=^-Vt (Ala) T*#!I 
bJJ?A % 2- (^^) y ;>7^ K— 2— y^/KT'n^^';*/^:/^;*;/^ 

15 |j:3~2 2) ©7;V3-/Vi^f)^5'b©f^tit?#5o 

7/V = -^^ fCli, IfrittglX itt&m<Dm&5MT/V=i-/l' (^^C3~2 
2) ^ffi-e^ x Ili7;V=-/> (»3~2 2) . ^2^T/V3-/V 
it3~22) RX^m^mr^^-^ (M3-2 2) *f3H£ffi-t*£5„ 

*7*;Stft*^;-7- (bi-io) i Ltii, *x*s3& l b\f-A' 
Stmt5^it4~5 0 (»*t<i*5~20) o^y-^-^^^-c^, 

^J^i^ 7^U^tt Ko^fVT/^ (tFn^^7M/v|^$ 

25 ^7i-h, 7x^/1/- y n^T o ^Vac^/^^^at— b&tf 2 -T ^ 

t Kn^v^S^Wt^/i^e/^— (bl-ll) i:tm tKo^^/H 
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K tKn^ntW (y*) 7^!JV-K TD/Wa^K * 

of;l/T;W3- /K y^ oWA'a-^ 1 — ~f : T^— 3— ^ /K 2—:/ 

2-tKP d^a^l^U'te^c— TV^tW^T y /Vrc— ^/V^^S^tf b^t 
5 So 

^*^tr^v*/^— (bl-12) itm 
- (bl-12 a) , 75 V&^^-S^y^— (b 1- 1 2 b) , ~hV^ 
g^t^/Wty^— (b 1-1 2 c) , 4iR7^-tItf^^^^"- 
(b 1-1 2 d) Xt?=hoStt^^>"7- (b 1- 1 2 e) tjS«S«^*C 
10 #5„ 

(bl-12 a) ^b-Cfi, T5 7Si!tf-/^S 
i%ttt5^*ft4~5 0 (^L<li5~20) <D^y ^-^#M£ffl"C^ 
75 7^f^ T^yv—K ^W5/xf/v T 

15 W^^UWf, N-7^;^ (^^) 7^y/V75K> TV 

/vT^>\ ^y;^ (y*) r^yv-K 2- 

t'^;l/f tt'o y KA N-7 !) -;V7i-^V^7 5 7 5/ */W^/-/K 

20 7$yf7 y— /k 75 / y K— /k t 5 y t°n— /k t 5 y 5 ^s. 

7U'£^t-^/^- (b 1-1 2 b) iLTft7 5KSit^Hi: 
mtS^it3~5 0 (0*b<te3~2O) ©*;^#«ffitf, 08 

*.ti. (y*) ryy^vr^ k, N-y^vv (y*) ryy/^r^ b\ n-^ 
25 ;v7^y/^7 5K ^7thy7^y^7U\ N-y^p-A- (y ryy 

A-T5 h\ N, N' -y^l/V- (y^) 7^y/V7 5 k, m&W7% Kx 

n, N-^w^y;v7U\ n, N-^y^7^y^7?K, y*y 

y^/W5 h\ N-y^N-tf^/VT-fe hT5 KWN-t^/Vt°oy K 
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=• h y -/we-/ -*r— ( b 1 - 1 2 c ) t tt(i, ~ h y /watt ^ = 

4mT^^e^m^^-^y^- (bi-i2d) i ttll ^#:6~ 
5 5 0 ®IL<»8~2 0) 3iS7 5 / Ittt / 4» ( 

^ys^if^/^ittit #i;U£x fy^w^y^ (y*) 

10 /xfyl, (y*) T^!l/V7n\ MJ^^T^y^^-/^ (y T'fVA'T 

~ hoSMt-/^^^ (bl-12e) fcLtli, =bnlilf=;H 
fc^tt5^*!fc6-5 0 (0;£L<te6~2 0) ©*y-r— 

15 /Nn^yTuittt^;^/^- (b l-i 3) tUT^ ^py^If^rf 
1~ -5 2 ~ 5 0 Kli2~20) <D if ~;\'&^mfcj£M < £&®LM t? 

20 ^©ffiOlf^^yv- (bl-14) ^b-C^. T-fe b^v-^^l/^s 7 
/ =3ri/^^l/>-x xf;V a -x h^v^T^ V Is— h> ^ y v-T^b^^/V (y ^ 
) 7^!)^b, y7/7^Pl/-b> m-zfy/n^x/k-o, a-i^y^/V 

y ^vwo-t^w y ixT^— btv^o 

(Bl) «^(D^feT\ (bl) ifi^§l&MRtM^-J&CT^<D#:£ 
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T ^M&ffll&M t ITS, T y tf*T 5: ^u^m., T y v'T / !✓ 
©&»fcb<ttW«S5G*iJ (fill, Mft^TKIthU!)^ T^=-/K # 

15 a, #y*^ -^by T>A^y^^A#©^-efcs3fiT/^ytt 

s-a-n^J^ffl* (Mas) (bi) i oomasp^LT. o. iw 

25 2 0ErF2W£U<s Sfe-^#*U<»1 OfiJtT^ Wn0*b<tt5«TT?*>5- 
atfyrc;*^ (Bl-2) (b2-2) fc, i^/Wtf^ (b2 

-1) £fcf«<D^;*^/i^j$S^g# Wt^7>C h\ fcm&4&T 

oteiRT^^ai^^^) iSrJtt7M8^-**S^^ ^-^v-^^^m (b2- 
3) fcBtaJK* Rt*7* (b2-4) SrHSM******* 
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S^/ntf^B* (b2-l) iLtll «4-2 0©^;^«« 

5 /v (b2-2) tVXn. Mt2~18©i?t-/vMffltf, #!l 

*f ^JJa- A\ ^xfvy^!)3-;K 2, 2 - v 5 ^ ^/V^u/-^ 

fVlUls&L (b2-3) £LTte, Mt2~12 0t^;^^ 
9* (b 2-4) t UTft ^*ifc6~l 2<D^ b^^ffiT?^ M 

15 yz/m&m?b*iz>o 

i?$—7V (b 2-2) i?*A'&l<'Wt (b 2-1) ^fcte^^TVW^ 

mmmfc (mm*m. wt^?4h\ mmAvxrvmcr^^^jv-) t& 

mfcW&Z^ZZkiz*.*) (Bl-2) &ZM%i-t%Z-bfrX*i*?> 0 (b2-l 

) / (b2-2) (D^/Vitit, 1. 1/1-1/1. lW&V<. 
20 L<ttl. 05/1 — 1/1. 05-CfoSo 

^^^/Hb^^U-Cf^ #1*.^ &*g&Bfc «> MM?) s *Mfc (p-h 
sv^i/x/vfri/M, jKDU^^t 1 ^) x r^^e^ftft 

) SrffiV^^W:— oO^ttfi*) lOOlt^UTltO. l~5MgP 
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^!ix^7^ (b 1-2) n^(D^m-e. m*.& (b 2-1) t (b 2-2 

) %^XTMtmife(?&T. 1 t o r r, 2 0 O'C'ei 8&MRl&£lkXW&£ 

tfV T5 K (B 1-3) te, i?J&/V#V» (b 2-1) t^T^Lls ( b 3 - 1 
5 ) *flfc*at-£$*S:*fifc* 7?;*/V^» (b3-2) Srl^Sfrg- ifc. 

(b3-3) *mmm&&^tzjjmfc£vnz>^b&x>z%o 

i?T$l/ (b3-l) tttit M2~18©v ! 7^^MX't, 00 
sfU^r^, 1, 2, 2-v^fvKTn/-? 

^T5^ 1, 4-^^T^^y*n^T5^ 1, 

7 5;*^» (b3-2) £LT(3, K*»2-12©75;*^K 

a>-T5 /^y <»-7 5/^^ co-T^/^^y^^ 

15 7 ^^A (b3-3) tim «6~12©7^^^fffl^^ 

(b2-l) t (b3-l) itX (Bl-3) «r#5*a\ (b 

2-1) / (b3-l) fl^/WfcW:, 1. 1/1 — 1/1. 1##*U<„ £^ 
20 fc»*U<t*l. 0 5/1-1/1. 0 5ffc5o 

jjf y T 5 K (Bl-3) tt. ^©^T?^ 09*-tf (b 2-1) t (b 3-1 
) Htorr, 2 0 Ottl 2 B#M£]&£ii:T§8l3i£*b5o 

#y?l/*^ (Bl-4) S?>fy^7*-b (b4-l) /V (b 

2-2) £&fittflDK)££*T#3r.fcas-C#5, 

25 ^y^-h (b4-l) itti^ ^mifc wym-bSfo^* 

fcf, ^^i^^^l/^v 5 ^ yVT*— h (HDD , Kf*^f V*sT* 
-K 1, 3-3&b<ttl, 4-7^-1^^ y^T*-K 2, 4-^b< 
&2, 6-byi/^ym-b (TD I ) , 2, 4' -^U<}*4, 4' 
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-i?7^~jv* ? -y*M y*/y*— h (md i ) N ^y*cy^y^-h 

(IPDI) „ i?i/?u^*i//l'* ?l/-4, 4' -SM y v'T^— h (tK^M 
DI) s ^ a^^rt v 5 ^ y ^7^- h (tK^TDI) > 2, 5 -3^ 

U<f*2, 6 -J^^^ 9 M y i/T^— K m-tKttp-^UV^ 
5 -Yy^- h (XDI) ifttfa, a, a' , a' b7^f/^D ^ 

^yi/T^— h (TMXDI) ^fl^tf £>*V5o 

(b4-l) b (b2-2) ^K^^^rT (Bl-4) &#3#1^<D. (b 4 
- 1) / (b 2-2) (D^Wfctt* 1. 1/1 — 1/1. 1/W3:U<, SfelC 
0£L<{21. 05/1 — 1/1. 0 5-e£>3o 

«BK©ttffi*tt, ^/t- ( (b4-l) i (b2-2 
15 ) ©^fHi) 1 0 OMrg&teStUT, l~5fi*$Pt?^>^o 

TKy^W^V (Bl-4) r443tfn©2r8re* (b4-l) i: (b2-2 

3#y#— rf?*— h (bi-5) turn /v- (b2-2) ^^^.y^x 

20 s?*— /V (b2-2) i ^^yyxtt^t^^f^i SrM$ (Bi- 
5) *r#54§£-0\ (b 2- 2) /^^^^fcSv^^i^^^7 i /^o^■/vifc^i > 
1. 1/1 — 1/1. 13S0*L<, SfefcfftKttl. 05/1-1/1. 

o 5-e&5„ 

/Ky^-^-h (Bl-5) te<k*Htf>;5tfeT\ m*-&* (b2-2) 
25 ^Sr, 1 t o r r. 1 2 0°CX*RJfc£*£Xmi££ftZ>o 

m^m&mm (bd ^Mnte, 10, ooowit<> $*>k:8p*u 

<|42 0, OOOJ^h #|I^L<li3 0, 000£Uis *t»*U<»4 0, 
0 0 OfiJLk-CfctK ifcfcl, 000, OOOTO^K, $£>fc£?;£U<te 
5 00, 0 0 0^ 1t^ft<(i4 0 0, OOOfitT, t^l/<«3 0 
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o, oooOT-efes, 

mmimmm (B2) iutit m^m^mm (bd \z.m&Kfe&&*&*> 
vtmmitmmm (bh) <o%mmm (b2-d . m^smmmm (bd 

(B2-2) % 

5 ^5^»Jg (B2-3) „ 7x/- /V^JBg (B2-4) , 7 7 ^»Bg (B2-5) 

(B2-1) tt, f^Mttltfli (Bl) fc$ftflfcRj&te£&3*AUfc 

10 #5rt^5 c 

/2£RtM y^7t- bfrbSo 

(Bla) %#5^iLTIt tf^/V^e/-^— (bl) BSfc&ffi 

15 *«SlSttSSr^-t-S^=/l^e/^-iUTtt, (bl-2) , (bl-7), 
(b 1-8) % (b 1-1 1) RTf (b 1-1 2) ^iSitf^S, 
(B 1 a) ^^t5ittffit5WMS^ft5t'^/-7-©f 
ffl* fcUm (Bla) lOOliMU, 5j^±^tL<, 

£<b^03:b<tel O&Lb, b < fi 1 5 $k Jt-efe t) > *fclOO£XT^ 

fi&ffc#J«rteJB1-3*8\ «fltfRl©te/B* (fiftlfP) W\ (B 1 a) 1 0 0fi4 
gP^U-C, 0. lgl±^*t<^ b<ttl£JUb. #lC0*b<te 

25 5£JLb-Cfc»K *f^5OOT^0*b<, £e>t£0£L< f±3 OSTF, 
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$mwna (B2-2) m^sm^mm (bd (Dmm^y^-^>-^^ 

te2~20) , 2~8ffi (^^L<«2~4) } <D^V (7*) T^UW^ 
a^-^c? (^) U l"-K >!J^fD-;V/P/^hy T ? 

15 fywrf^^s, 

fr^mx-z^s-v-noim* bvx\*. tr~/we/^- <bi) 

20 KWIfe^/^^iliUTW:, ^mfC4~5 0<D#Wf^ (3~5ffi) 

Wffltf > hy^Pj/Mx 1, 2, 4, 5-^yfyrb7*/v 

jiti*^y«ottffit ttm ^a/M^i* (b2-D , 

25 t^^^yf (b2-3) % 7^ (b2-4) X.Tt&'gffiX/l'tf^WtV 
ItiT/I/n-^aTIi, ^f3~5 0©#fte (3~5ffi) 7^=-^ 
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KSHT/V-awKOteffl* QHHft) itTlt ^-/V (b2-2) . ^ 

l/X^^n (b2-3) , (b2-4) S.^W^T/V=-/VO^fi 

5 *1 0 Ofii^^bT, 0. l£X±tm-£V<. £biZ.&&V<ni£l-k, # 

io y^u^ b7^x ^ b^^^^^^^^^^^^^i^^^^^- 
IWr$yo«)li OMHB) fcuttt, «?T5v (b3-D , t^/# 

/U#^Sfc (b 3-2) . 7^^^ (b 3-3) Wlt^T^^lll 0 0 

r^-b^j&s^-e^ N #ixji, hd i hv-sr-. i pd i TD I h 

y-^—^ 2_ / fy^7tbxf/l/-2 l 6-iM — YXzfv^— K ^ 

20 y -fe y y©HD I 3 */W*ttHlft\ ^^^^P I /V<DHD I 4 j e/W+Jll#& 

m 1 *** ym-hOftit (fi**P) itTfi, ^Vm-h (b4 
-1) iRtfiftWIB-f y^T^- h<Z>i|&fi*l OOltSlStflt, 0. lSUi** 

aMswn (B2-2) tt^p(o*fe, wzm&m&mm (bd oKitfei 
(B2-2) as/tf y^x/w)^, *^m/nt©*/i*i t k 

n^/i/&fc©*/v&©Jfc;&s, 1. 1/1-1/1. 1 (0*U<ttl. 05/ 




PCT/JP03/06978 



25 

1-1/1. 0 5) £fc*J:5fcU S^/vtf^BK J^W^/v^^x ^-/K 

ftMMB (B2-2) ^UT5K©f^ #/l^^/l^<D^ifc£T^/ 
5 *©*A«fc©tt:^ 1. 1/1-1/1- 1 (#*U<ttl. 05/1-1/ 
1. 0 5) S^/i^^m, fcWtBtf/mvlk 

mmmm (B2-2) ^ym-n©^^ 

Kn^iwvg<D^/v$:£tf>tttf^ 1. 1/1-1/1- 1 (»*U<ttl. 05 
10 /l-l/l. 05) ^y^-b^ HW'fy^-f, 

(B2-3) ^y^^^K^s #yr^^/x^D 

saH^^ttffi (B2-3) fcfMflsttJWfc-Mfcfcfc* ^ffl-TS 
EO, PO, K, 7x=;^^v'^-7MU ! T 

20 y y i/i^/vrc— ^/v^^s^tf btt^o 

'T|gS^:3~6 0^y3i^^^Kt UTWu IS*«fc6 — 5 0 <£>#y ^ltK^v' K 
— /ufM^^JJ i/^;vx-f;W^y^x y * y t*-/w^i^y ft?/**- 

# y ct^^ k t±itminH£ji ut-bK, is^* Steffi u-ct>&v\ 
#yr-;yitm s?r^^ (bs-i) xuwtiT^^fti-c**. 
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5 ofirpcfeSo 

/K!)^y^i:Utlt S?#/vtf?V^ (b2-l) RtWertB:*"*'*^*^ 

10 "t, 5 0^±WU<, Sfefc#*b<W:506Ui, 4*m»*U<W:60&±. 
X~bV, tfcl 5 06JlT^b<, §f)l^tt<fj:10 0KT v #l^t 

73 .y_ /V ,^jjg (B2-4) iLTIt y#7y^»II« s ft 

7i/-;>/*M7/>7k K©*;vM:ri> l / 1 ~ l/2#5£?£ U< , £k 
fc»*t<tti/i. l — i/i . 9-efc$o 

f«*l 0 0MH»K:*tUt\ O. 5SJLh#0*U<s £ bl-0l£b< «0. 7 

25 t K«h £11! w: 7 ^ y — /W&PJ © ^# -es/S $tsr^-el|f)^= 

7x/- ;V/*^A7/Vft KO^Hfctt, 1/1-1/0. 7^^^b<^ 
b< (21/0. 9 — 1/0. 7 5T*fc5, 

&ftfel&tf>&/B:& (MSB) i tTIi, 7x7^M*^A7;vrt Fo^-ll- 
iilOOliSP^Ut, 0. 5£!Lh3& s #*U<* $bfc»*b<«:0. 7^ 
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^^WIS (B2-5) tt, 7 7^3tt;/Xlit©^i:*/^7/vft K 

7 7>RtJ ? 7 7>'|li#:/^^T;vf t KO^/Vit^ 1/0. 7 — 1/2 
#0*L<, £M£0£b<tel/O. 7-1/0. 9Mx 1/1. 1-1/ 
1. 9t?£>£„ 

iooii^uMlt, o. iEJLfca*#*u<> £kfc#3:U<K3:l£U:. i !#^^: 
^tb^<D«* 0 y^- (b) ©s*>* ®tmmwm (B2) ^t<, $b 
Bia) (owmukft (B2-D im^mmmm (bd o«^-=e/^-i:^ 

«M4*/^-a:*^»Hlit$tb6««»iB (B2-2) ; ^/-/Mtfll (B2- 
4) ^7 7^11 (B2-5) "CfcSo #^0£b<te (B2-4) (B 
2-5) , Mh&&^<te (B2-4) -efc^o 
J&*3 % #»#y^- (B) W\ r*L<o<Z>5%l3t, xr±2W»±Sra-6-*>*T 

ltfl!tJ3»P£<J (E) fcUTWu M*k »*k (tiWXttii7>f 
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mmmmm\ (e) &mn-rz>m&, (e) <D&mm mmu) ttT«, ( 

(1) ^mtfV-*- (B) ^®?g^J (A) N Mi-JSUtf 

(2) :/lotfy^-&ig&fc:»fl*LT*3t, (A) MI^CT (E) £ 

15 (3) ^T«#y^- (B) ^Il^iUt^t, (A) &«OfcCT$£ 
JSt^ (e) *rin*."T\ (b) flc (A) 0 5-fe/vSr^fifebT43#, i^»!:J:9» 

ri-eyi/^H-i:^ 5S«Rj&tt2£&^rt-3Mn l o o o~i o o o o o 
to^^y-^— (B) ^r#^i-5o 

r\sism<Dmm9a~i zvmtfcm ; ^^/-/k ^y^n^v 

25 TvWc^/P*- h ^(D^Hflfc 3 ~ 1 2 £><5r b ^ ; ^xf;Vx-r/K y^/l^t 
x/V^0^^2 ~ 1 2 (D^—TJV ; N, N->M ^/HfcA'AT - 
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5 <. §t,W*t<»5^±x #i^U<ttlO^±, tt^t<ij:15£l 

20 *eaff«fciS<5V^5 0fWi%K±*Cfc9, ^Kl46 0^°/o^ 

- #»?LiiL6l^ftj»iW:, $B?LflMX (V) Sr^B7LE# (D) *?##L;/fc 
iW. (dV/dD) 4r««lfc, »B?Litt& (D) Sr^^n y hbfcft^^#*-T 
25 So 



• 
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htl, TK^ffA^^bttl 0 nmfiJLhl 0 0 0 nm^T©a?LItii?LM^ 
**&jK,*o if5 0 n mTO«fWt\ 5 0nm^±&**^A8rt?H 

» m-r s & k t fcm^-r s „ 

aSf-V^«r^ (-19 6*0 fc^llt, a*^S:*At, 

- (oV^^^mM^h, Crans ton — I n k 1 ayfe (#»J;tk£A d v. C 
a t a 1 y s i s, f9t, 1 4 31, 1 9 5 7 *mtf) , XteB J H*fe (J. 
Catalysis, #4*^ 6 4 91, 1 9 6 5^ltf) *©tHf5£fc J: 5, 
15 fflftm&&l5$iWt&-&lto'2>o 

/h©®WL<E>E^K:teTfB5£ (3) ©S»fc5 0 
20 D = -4ycosi/P (3) 

(D ttJWlTLia^ (cm) , y ttjMR^OTffSlfc (4 80dyne/cm) , 0 fc£ 
(14 0° ) , PJia^ffi^J (kg /cm 2 ) 3r^-To ) 

25 #&*bfc**«r* iMKHRTLMf^ WWKLMi: y Y U 

jMWBEAfefcOV^TCDBflliWu J. Amer. Inst. Chem. Engr 
s. , ^2^, 3 0 71, 1 9 5 e^frtelSttSftTV^. 



# 
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(Df-^^tu fro%mt°-?v>\E\mftm (20) ^^busbi u) 

< £ 1 ifc&a s TfB<£>gl#5£ (1) 1:111, ^odttO. 8 nm£*_bl 5 0 nm 

-t-5«attl*ft*>2j|ft^±ME-r5*S % d#0. 8~1 5 0nmT?fc5i«mfc 
10 frtf+£-t?£>5o 



(AtttftXHOKal©^ (nm) «r*"f. ) 

&^®RCPS (d) (nm) W\ 0. 8EJLh#0*U<. SfeR:0*U<rilK 
15 tel 0 O^T, < {35 OgTtfeS. 

&7jk-rmiim& (nm) a*o. sKitfesri^K, z \s<& 

25 o o^t-c&s^W^ix, £ e>m0*u< «5 ostf, rams^ix r*4 

OSTF. St)0*U<l43O^m5o 



2 0 = 2 s in -1 U/2 d) 



(1) 
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-fr*bzmm&m (a) ^t^rt^i^ar^^t^ 

ttfflftpjK-e^ai-s^ac-ett^ ^^/i^^mm^v^-^^mmmm (a) 

25 * y — /w*te«arj s 4 o fcm%r± h ^mm^) ■, ^ ■^mj-v, 
ttm^o^ffl* turn ^t;^fi^y^-nt^^ 
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<(il5 OUT. $H-0£U<&1 2 OUT, ftfc»*b< fcil 0 0£(TO5o 

O O *e/naT##* U < x £ b 1-0* KS80 ^e^T> b < it 5 0 

io ^e/v^T-efe5o 

*fc«ffi«j!RSri-S*a». m&mt l~100torr ^fU< > £ 
*l<lil-75torr, #fc0*U< lil-5.0tor r X*&Z> 0 
20 f^ftl^n fl$IW) W\ 1~24;W*L<. ^i^tU<ttl~18, 

^mm<D^m^v #a#r*, uT^mm-r^^n^mun^munb-r^ 

mmuw-. *j t 4*A'm&w&> jifcxtemfcrnmrnwrntt, gpc^7^ 
25 mumb vxb&m-tzz.b&x*%z>o 



mzm3&w<o£ : &$imttw\z-^x®,mirz 0 

&<o±4 0%(omZft<oMmzMJ&1r%M1l<D&ftMli.fc& 
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io o^i«tr-^©iEi^s (20) tfe^mmm u) <D'ptz< thim^r^<D 

(1) *«*J£U ^OdftO. 8 n m^± 1 5 0 n m^T^ISirt© 1 o 

2 0 = 2 s in" 1 U/2 d) (1) 
Ute#ttX$W>Ka lOif (nm) £r&i% ) 
15 teT-ffiWRf (d) (nm) W\ 0. 8SJLh##*L<* S U< ttl # 

lilOO^ Wtl<tt5 0Eira5, 

i£)ft*:fc 0 — ^^-t«l?LES (nm) ©*SH*Stf"eab5 t . 09jiHf*3& 
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io *w*#*uv\, 
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36 

;^mi^<D^mmtt^ @#m#s^©#*^i»i&*t*K ^f^^^m^mm. r 
io ms^ff^fti&Bj 

2-d hexagonal p6mmj ^MttV^S^Ifl^^Ufc 

15 iTcubic Ia3dj &^fcUTVN**^*r^ttte*bfc#«BMIS*<? 

iTcubic Pm3 nj ^^UTVN^^Srfl^W^U^i^WfSDHt? 

i f3-d hexagonal P6 3 /mmcJ ^^J^UTV^SIII- 1 ?-^^^ 
6<jt^^U fc$m$r® EI *e & Z> o 
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1 0 %7KM^ M7 ? A 1 . 5 g&SrttiZ^ fc* S ^Tit # bfco tf— h * 

(4cmX5cm, ^lmm) K/iftgUfcgL 7 0^12 0f$F« 
v— h^O^-fe/^^^y^- (Gl) Sr#fe. 
r<D>;t;^lti^^- (Gl) Kov^, #TO*#-?Xi*|El$rSI£*: 
io *tv\ 4(im**tfe*^:^-^ ©HIUWiflE (° ) Srfc&fcfc. 2 
-To 

Xj»mjf*# : R I NT 2 2 0 0 &*X*|il»ri&1E Cffi^«***5te*fc«) * 
JBV\ Cu-Ka,(i = 0. 154056nm). 40. OKVflff, 3 0 
mAft^, ^!)yH/2° , tfcSL*yy M/2° SftO. 15mm© 
15 &#T?»5£ «r*To;/fc„ 

fe*^ (Gl) teWmmt UT2 5^, 1 t o r rt*2 B#W^J&U"C9!!^£|Sf 



<|H}&0!|2> 

-C, (G2) £#fc 0 

(G2) (cov^t, mMMl tmMKlsXMKV 

— ?<Dm$fM£. (° ) SrUW:, 2 fci^t-o 

25 

<Hi£0fl3> 

O 20 PO 70 EO 20 (P 1 u r o n i c PI 2 3 : BASFttH) 7ffi«rttffli- 
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5 <mmm4> 

£-«#bfc e ^Vn-C\ ^Wdlt?#fc5ir7^^a^y^- (Gl) 3*B£ 

tta^, 4 0°c*-C'#?abfc o m^m mm*-. i5kHz) srjs»u*ase>4 

10 2 5t, 1 t o r rt2«ILTv'-h^©W^-^ (GE 

4) 3r#fc 0 

^^^y-^-#?L^ (GE 4) ICOVN-C. ^»J1 il^iiatf^t- 

£fc. (0. 3nm]Jl±5 0nmTOi^) £7k£BJ£A?£ (5 0 

15 nm»±5 0 0nmTOIS) «9. V -r-^?Lfl:<D»l?L#*l8l*t& 

dS&SfiJ'^) £%*a6fc„ 3 fc^*". 

MR*S:SeS : AUTO SORB - 1 GAS/SORPTION SYS 
20 T EM (Quantachrome Corporatio n#M) "Cfrofc 0 
7K«EAjfeit:MERCURY PRESSUER POROS IMETE 
R MOD 220 (Carlo-Erb a#M) X*ff-ot£ a 
ft*5 % »l7L^3flj*j»«ra!l3fei-5^W:H *J6«1 OX«Ha*fai3fefciai*fcW«!! 

25 v/Vma xt±*^tf— ^t»i1W?Lltt««>±4 0%©<6iart©MK: 

M^-rs^TLo^w-^a^/'^a^x 1 0 O-C-^&^So */t^«Ba«c 

iftO. 3 n mfiJUt 5 0 0 n m^T^^M*^*^©^®** 1 t Ufc„ 



<m-mms> 
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#fc5-fe/i^(r*ai*y (G2) 3|fl&teJai"5tett^J6#J4fcl^*!fctebTs 

a!P3SJR© 3 firti* i> (GE5) £#fc G 

(GE5) ICOVN-C, ^R«IK:UT*^tr— 

b o w _^^^- t -^, ?Lia:; g^ N v/Vmaxi^ftfc. *o**S:*3H:*-fo 



<HJfe#!)6 > 

10 ^lfrBI4fc*5V^\ 3 5 ^A^^tt^!*^*- (Gl 

) ^*3t)^lfe^!i3-e#fc^-fe/V^WW^^^- (G3) 3SPSr««i-«ffi 
ttl«[«4fcn#KlU*C, i^-b^O^ai^P^-^a* (GE 6 ) 

z-vmrntfy-r—^fo (ge 6 ) tov^, ^j£09i ^^i-u-c^^- 

15 IW«4iblHHIIR:U-C, **#y (GE 6) fcoVvC, ift* 

v—r&Tjk-rmumMks v/vmaxiWfc, ^o^sr^3^-r 0 
<nm#i7 > 

««l'C»fc5'fe^**ai#5^ b - (Gl) Sr. Ii7n-Offi*5«^ 
in ©«lU 2 5 0tt3 0»Lt 6 5 0*>*T?1 #ma>ttT#m 

tr©itT?3^«U, iW^n8 0 0 < Cf-c#fit5itFI 

^-h«o#7L«*#» (MCG7) *n*.o JWfcttV-htttrlft 

h:fc©#?L&5lt*t#- (MCG7) ^o^T, ^J£0!J 1 tP^UT^tf 
— ?<Dm$Tft%- (° ) &t>£#>fco 4 Kl^fo 

3ttt«4fciai*KlbT, &Hfcmttn (MCG7) fcoVvC, 
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<mMms> 

rnmm7K*s^x%±^ttm#y-*r- (gd <DKt>9\^ mmm2xm 

it 5 •feA'^pPrSbK V (G2) SrfflVN5m^lfe^l7 t^tt, #?L^ 
5 St**** (MCG8) £r#fc„ ^«:v'-ht^LtV>fc 0 

^?L&**m (mcg8) ^ovnt, mnmi bmn\zvxm*t o -?<D®yt 
&m (° ) j eo^m^4^-r„ 

«fc«4klBlifcL'C, &1LfcmttW (M C G 8 ) ICOV^T, 
^£:^1-8lI*Ul:#^ V/VmaxiWfc, 4 m^i", 

L0 

<H«!J9> 

sfcit«7Ki*5v^$-fe^w*«#9^- (gi) <Dftt>*)\z., mnmsxm 

tz.mm#V~*— (GE6) *ffiV>5flfctt^J6^7 ^-bt, 
(MCG9) £#fc„ ^«^-b^«T^^^^o 
15 £©^ftJftfSI*m (MCG9) fcov^> HJfe^l il^HI^UTS^:t 0 -^o 

^m^4i:P^(-bT. ^7L^W# (MCG9) &£oV^ 
^Sr^-r^TLiH^^N V/Vmaxi:WfCo ^r<D^^:^4 te^fc 

20 <H»!J10> 

^f7^U03^i(!:, 7a:y-;no^ 3 6 y V 1 6 £B> 10 

fCo a 2 fc, ^r7!J^fy ^W^-!>A^o^ K7*B, 

25 W^-^^ifeKl 2 0&RTf3 5%M2SPSriP^> Mt*^- Id ft 5 * L 

5: -fe/i^r^I*K y (G10) l-ov^ ^MjliiHttTt^f- 
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<mi&mi i> 

^■te/^^m^V^— (Gil) £r#fc 0 

^•fe/^W^*H^y^- (Gil) ^ovvC, H»!ll i:^^LT^t°- 

?<Dm$tfi& (° ) £fc£#>fco ^e^m^2^i-o 

10 

<§H«!ll 2> 

b y ^Wy*5?A^o5>f K7^^ffl-r5ffi{«»!ll tl^IttTs 
15 tttt©«MBSr»fc. ^ttOlSffltl 3. l^fc^lM^W^r^^fcO. 8 
5lBSJD^-H:^«*-C8t#Ufc©t>, WffiSrM^V^-Cv—b^ (4cmX5 
cm, ff£lmm) fcjfcJBU W7 0fC12 0HF«^ ix-b^ 

<e> 5: -fe/v^-^n»^ y (G 1 2 ) &#fc 0 

5t;i4tfi^!Jv- (G12) tov^t, Hifcflll ^i^iH-UT^tr- 



<^»!I13> 

SttfcflUfcSsWr, (Gl) <DftZ>K)\^ ^10 

5: -fe/i^^^pBiaH y (g i o ) 3 m&tizmirzmtiLmi&w 4 1 

25 UT. (GE13) £r#fc„ 

^•^U-v— #?L# (GE13) ico^t, ^Jfe0>Jl il^itttf^t'- ^ 

©mirage (° ) &fct#>fco «fc<E>*&*&* s m^-r. 

^»J4^ih^^ut, ^m^v^-^nw (gei3) mov^, ft 
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5 bT> ^m#V^-^fc (GE14) £#fc„ 

mmtfy^-^fc (geh) ^ov^T N nwn tmm^vrM^ 0 -^ 

3ttt« 4 k IRWfc UT, W»*y^-^5Lflc (GE14) fcoV^T. ft 
^tr— ^Sr^i-JBBTLiiCSfcx V/Vmaxi:5:tfefc. 3 ^i~o 

10 

<2SJfcflll 5> 

3ttfc«4fc#vvt, 5t;^fi^yv- (Gl) OftteUKi, «im2 
-C#fc 5: ir/V-MP^f**** y (G 1 2 ) 3 $P^ffli-^ftil{^W!l 4 mUi^ 

UT. #»>tf!W-#?L# (GE15) £#fc 0 
15 mm^V^-^H^ (GE15) IWV^, Steffi! 1 ^P^^bTft^Ct 0 -^ 
©iiff^g (° ) «rfcfcfc;fco 3 fcSH-. 

£fc N H*«4fclW*fcUT, ^*^y^*-#?L* (GE 1 5) i-oV^, ft 

20 <HJ6«1 6 > 

««7IC*VNT5*>I^**«#P^- (Gl) Oftfc 9 1 0 t?# 

fe^-fe^W^^P"^- (Gio) ^ffiVN5fife^JS^J7 *&# 
)|£tf>#?L^lif*m (MCG16) &#fCo 

&Hfcmtt& (MCG16) MoV^, Xtkffl fcra*fcUT**ter-*©IS 
25 tftftg. (° ) £*>£#>fc 0 4 fc:^**-. 

^WJ4irP#l-UT, ^HmmUU (MCG16) ^OVN-C, ft*t° 
— *&*1-*»7Lii:#£* V/Vmax^Wc, -tO*S*Sr*4^-r o 



<^^!|1 7 > 
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mi&mjK&^x^^ttmtfv^- (gd ©^^^liiiti 
tc^-z^ttMtfV'?- (oil) zm^zmteMMMT tmrnz-vx. 

h^(D#?L^m^ (MCGl 7) ^T#fc„ 

^nmmum- (mcgu) tov^•c, ^»ji i:^^uT«^t o -^^iHi 
^j£0U4i:^#{-uT, &nmmuw (mcgi?) kov*-c, 

<^»J18> 

io 7 m*5v -fe/i^rtr»# y (G 1 ) <£>ft*> 9 i^*^J 1 2 

5 *A^*r»# (G12) «rfflv^flhr±3ttt«7i:IBI#lcUT, 

(MCGl 8) £#fc 0 ^^^-b^*^^^" 
*?L0i**m (MCGl 8) ^OV^, ««lfcWW»K:U-C**tr-^«>H 
(° ) Z^kftfro 4 Rl^-To 

15 £fc, ***J4 fcWWIKibT, #JUa«m (MCGl 8) fco^-c, **tr 

<fcfc?£fc#!ll > 

20 *r££ttftll iPHSIfcbT, ^-^©^/-/MSffi (G19) £#fc„ 

— /M&J3I (G19) fcov^, ^Jfiflli iRii-Utt^f 

<tb^!l2> 

*,-\sifc(D7^;-;Vl®m (G19) ^ffiVN^^^»j7^|H#i-b-C, 6 

5ot-e3WMUfcf, Sfct^ iB*iw^rt-c8oo , c*-e*au5i*w* 

J&£*Tofc 0 Mlu7KI^ffiLta?L^M$tt^iW (MCGl 9) * 
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mMW& (mcgi9) iviov^T, nnmi twim^^xm^— ^©m^ 

Ifcfc. |Hf£#|4 ^iCUT, I****** (MCG19) fclOVNT, 
&^1-j®?Lli:#i^ V/Vmax^Wc, ^r^^m^* 4 0 

5 

^2 





X^[U^f<t«9*:^^^^d (nm) 


mmmi 


1. 5 




13. 3 


HW(]3 


4 2.4 


i o 


4 0. 1 


mmm 1 1 


3 7. 7 


1 2 


4 2.6 


J£W!|1 





mMm i~3, io~i2©5 •fe/v^-^^rai^ v m^s^^u^ 

15 fcj&*fc»&*5o 
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S3 







ikftbflZ d 
(nm) 


WnMM (nm) 


V/Vma x 

(%) 




Gl 


1. 4 


1. 0 


8 7 




G2 


10.3 


8 . 9 


8 7 




G3 


3 8. 5 


3 0. 5 


8 3 


mmm 1 3 


Gl 0 


3 5. 1 


2 5. 4 


8 4 


mmm 1 4 


Gil 


3 0. 6 


2 0. 1 


8 6 


mmm 1 5 


G 1 2 


2 9. 3 


2 9. 3 


8 1 



mifam 4~6 % i3~i5 (Dmmtf v -r-^nm-z, v/v m a x ^^^^^ 

i4 







XHlElifT <fc <9 
(nm) 


mHWM (nm) 


V/Vm a x 
(%) 




G 1 


1. 3 


0. 8 


8 6 


»10!)8 


G 2 


10.1 


8. 0 


8 3 


H«!l9 


GE 6 


3 3.8 


2 7.1 


7 5 


HWd 1 6 


G 1 0 


2 9. 3 


2 2. 3 


8 3 


1 7 


Gil 


2 0. 1 


15.4 


8 1 


1 8 


G 1 2 


3 2.7 


2 6. 9 


7 4 


! ttMM 2 


G 1 0 




2. 1 


4 5 



10 mmm 7-9, 1 6 ~ 1 8 -m, ^^m^xusr^T hj&vtz&w tfc D 

ifefc, ^»«J7~9 > 1 6~1 S(D^^mUmtVXVm3i xtf)^*^ 
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i. x^iff/^-vici^-c, ^ft< kh— ootr— ^«r*u a>oy§#tr 
-?<Dm$rft£. (2 0) fcflHJ-WWHI (d) o^*< fct>ia^TIB«>B8«* ( 
5 1) SrWfcU d»0. 8 nmfii± 1 5 O nm^T©«lrtO 1 o»±©fi-C* 

5 ^ £ -r s § -fe/v^nr$s*tf y o 

2 0 =2 s i n" 1 U/2 d) (D 
(^(i#ttXi®KalOit (nm) Sr^i - . ) 

10 2. ^-fe/^S, y^**^*"****!*^- (B) *<Z>#® 

3. #®?£tt#J (A) *^*^JHif«tt« (A2) -e*>3W*G>ttH*2 

15 3fiiB«s<z> ^ -feA^**** y -^-o 

4. tf^vJMBJ&ttJW (A2) !4tT^=!>^»ftyW 

(A2a) ^fc5l»3ft©«H*3«|B«05-fe/l^**«*y^--. 

20 5. frmm&m (a) *»*y^- (b) looiwmto. 

6. &m#V-?- (B) ««^tt»II|-e*)SIII*0*H*2-5*VN-r*b 

25 

7. . ^tfy-r- (B) £TOJfit£4ttAI (Bl) K^K^4»£#AUfc 

fMftttttn (Bia) (Dmm\m (B2-1) (bd 

^y^-fc*flMt*/^fc**fefl i »**«'**«»W (B2-2) 

/MtTJH (B2-4) ^77^11 (B2-5) 3&»6ft*»J:9»wt*t*i«a 
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10. X^m$T^°^ — ^l-joVMT N 4>&< £ ^— o£>t°— ^Sr^U 2>>o^ 
K°~-?<D\E}$r-p}g. (2 0) £*§-^®H9PiS (d) <D'J>&< t h lia^TIBOK^ 

(1) dteO. 8 n m^± 1 5 0 n m^T©^ffift© 1 o£^±(Dfit? 

SHI ^O^HI 9 3S!Eite£>W$^ y ^-^TLfo, 

2 0 = 2 s in" 1 U/2 d) (1) 
(^tt#ttXl©Kal©$5 (nm) St^To ) 

11. ^i£#^ft^^oit^^t <, -^^i~^i£^ Dma x#o. 3 

nm^ll 0 0 nm»m5ll*©ISHIl9*fcttl 0 !J 

i 3. **#y^-a«, m°sn&®m (bd fcaMMastt****bfc*« 

fcttttlB (B 1 a ) <D«MS«^ (B 2 - 1 ) ; JOTttttttflB (B 1 ) 

;^~b%km&*y^-£frbmmz*iz>$&®®^ (B2-2) ;7x/-;m 

g§ (B2-4) $LTfi77l/ffim (B2-5) *^*Sf^i 9 3Btf*tS l«£Lt<& 
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14. *y^-&T*/Xtey^tfV^-*fcftmf% l & : ffl (A) <^-fe/v£7£/& 

1 5. JHB&H&N (A) <D&&*&, «^t^/Xrti8^ffl^J:9ff5l»*© 
IKS J* 1 4 3jC!B*c<DW$S^ y -?-&Hfc<DWklk2rfeo 

1 6 . »M«##ttittfc*5rtS***-* ^tMtDma x <D± 4 0 

\?-?<DWWrftg. (2 0) fcWHfffiWIW (d) ©^*< fct>l»#TIB<z>BMSa; 
(1) dttO. 8nmK±150nmTO«l^lO»l©tt- 

2 0 = 2 s i n" 1 U/2 d) (1) 
(^li#ttXlOKal©tl: (nm) £r^-f*„ ) 

18. |ffl^i£@^ft^^*5^^*^:t 0 -^^i-^?Lii:@Dma x#0. 3 
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21. ^j^-z.Tf/xteT'i'tfy^-wz-Rwmmft (a) <D^;v%mi& 
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